ABSTRACT Background An inverse relationship between religiosity and adolescent health-related behaviour has been repeatedly documented, but evidence regarding gender is scarce. The aim of this study was to assess the association between a wide range of adolescent healthrelated behaviours and religiosity as well as gender differences in these associations. Methods Data were collected in 2010 in Slovakia on 3674 adolescents, with mean age of 14.9 years (response: 79.5%). ORs for levels of religiosity, measured by religious attendance and religious salience, were calculated for 15 behaviours, such as the use of various substances, nutritional behaviour and violent behaviour. The authors then assessed the interactions of religiosity and gender on these behaviours. Results Religiosity was inversely associated with healtherisk behaviour in smoking, drunkenness, cannabis use, having breakfast, soft drinks consumption, screen-based activities and sexual intercourse among both genders and in truancy among girls only. This association was significantly stronger among girls than among boys in smoking, drunkenness and cannabis use. Religiosity was unrelated to the consumption of fruits, vegetables and sweets, physical inactivity, tooth brushing, fighting and bullying others in both genders. Conclusions An inverse relationship between religiosity and healtherisk behaviour was found in several behaviours (especially use of substances) but not in other behaviours (violent behaviours in particular). Gender seems to moderate this relationship in smoking, drunkenness and cannabis use. Further research is needed on the mechanisms leading to an association between religiosity and health behaviour and on the strength of this association in other countries and cultures.
INTRODUCTION
An inverse association between adolescent healthrelated behaviour (HRB) and religiosity has been found in several studies. In a meta-analysis of 40 studies dealing with the relationship between religiosity and constructive and destructive behaviours among adolescents, Cheung and Yeung 1 reported a weak overall association (Z r ¼0.173), with less unhealthy and antisocial behaviour among more religious adolescents. Associations with private measures of religiosity (eg, praying or religious salience) were slightly stronger than with public measures of religiosity (eg, religious attendance).
While findings on the inverse association of religiosity with substance use and sexual behaviour are mostly consistent, those on its relationship with delinquent behaviour are more ambiguous. A metaanalysis by Baier and Wright 2 showed a small effect across 60 studies, the majority of which concerned an inverse relationship between a measure of religion and some form of unlawful behaviour. Controversy remains concerning the degree to which this relationship is causal or whether it is the result of other factors, such as personality traits leading to more religiousness and less delinquency. 3e5 The association of religiosity with other health behaviours, such as nutritional behaviour, sedentary behaviour and physical inactivity, has been only rarely explored among adolescents. Wallace and Forman 6 found a composite measure of healthy nutritional behaviours and exercise to be positively related to religious salience and religious attendance, even after controlling for socio-demographic factors. Moreover, evidence is lacking on gender differences in the religiosityeHRB link among adolescents. Gender has been shown to be an important moderator of the associations of several other social factors with HRB, such as socioeconomic position or degree of urbanisation. 7 8 Zaleski and Schiaffino 9 assessed the effect of gender on the association between religiosity and sexual intercourse among adolescents. They found no statistically significant gender differences regarding this association. Several other studies assessed the association between religiosity and HRB for boys and girls separately but did not test the statistical significance of gender differences in this association, prohibiting further inferences. Finally, a vast majority of the studies dealing with the association of religiosity and HRB among adolescents were conducted in the USA. Only a few covered Western Europe, and, to our knowledge, only two took place in Central Europe. Regarding Central Europe, Piko and Fitzpatrick 13 found a negative relationship in Hungary between smoking, binge drinking and marijuana use, and several indicators of religiosity among boys. Among girls, this relationship was found only between religious attendance and marijuana use. In a subsequent similar study, 14 an association was only found between religious attendance and smoking among boys. Among girls, perceiving oneself as a 'religious person' was related to smoking, binge drinking and marijuana use, and religious attendance was related with binge drinking only.
However, these studies worked with non-nationally representative samples, focused on substance use only, and did not assess the magnitude of the gender differences specifically.
The aim of our study was to fill these gaps by assessing the relationship between HRB and religiosity, as measured by religious behaviour and beliefs, in a broad range of behaviours among a nationally representative sample of Slovak adolescents and by assessing the degree to which gender affects this association.
METHODS

Sample and procedure
Data were collected in May and June 2010 in Slovakia as a part of the Health Behaviour in School-Aged Children Research Project. Based on a list of schools from the Slovak Institute of Information and Prognosis for Education, 134 schools were chosen randomly after the selection was stratified according to region, type of school (elementary vs grammar) and size of the schools in order to create a nationally representative sample. Of the 108 schools contacted, 106 took part in the survey, representing a 98.1% school response rate. One class per grade from each school was chosen randomly and sampled. The original sample consisted of 8491 adolescents from the fifth to the ninth grade of elementary schools and corresponding grades from grammar schools across Slovakia (response: 79.5%). The most important reasons for non-response were illness (10.3%) and parental disapproval of the participation of their children (7.4%).
Our study was restricted to adolescents from the eight and ninth grades due to the higher prevalence rates in several behaviours among them. Therefore, analyses were performed on a sample consisting of 3674 adolescents (mean age 6 SD ¼14.9860.66 years; 48.7% boys). Questions on marijuana use and sexual intercourse were included only in the ninth grade questionnaires. Therefore, in the case of these variables, analyses were performed on a smaller sample (1784 adolescents; mean age 6 SD ¼15.4860.45 years; 48.0% boys).
The questionnaire was completed in the respondents' classrooms during regular class time under the guidance of trained field workers and on a voluntary and anonymous basis in the absence of teachers. Parents were informed about the study by the school administration and could opt out in case of disagreement. No explicit incentives were provided for participation.
Measures
Socio-demographic measures included gender, age and five indicators of family and social background: parental divorce, parental education, the composite score of Family Affluence Scale II, 15 the degree of urbanisation categorised according to the latest HBSC School Level Questionaire 16 and the language spoken at home as a proxy measure for ethnicity.
Religiosity was measured by two separate indicators: frequency of attending church or religious sessions (religious attendance) and self-rated importance of religious faith to one's own life (religious salience). For religious attendance, the wording of the question was 'How often do you go to church or to religious sessions?' with possible answers: several times a week/approximately once a week/approximately once a month/a few times a year/never. Those who reported attending religious sessions at least once a week were considered as attending. For religious salience, the wording of the question was 'How important would you say your religious faith is for your life?' with a scale from 1 to 7, where 1 was defined as 'not important at all', 4 as 'neither important nor unimportant' and 7 as 'absolutely important'. The remaining options of the scale (2, 3, 5 and 6) were not defined by words. Those who scored at least 5 were considered as persons with high religious salience.
Following the aforementioned cut-offs, about 40% of boys and 50% of girls were classified as religious by religious attendance and religious salience (table 1). In about 25% of all adolescents, their religiosity according to these dichotomisations was not consistent: they either attended but reported low religious salience or vice versa (data not presented). Therefore, the two measures were also combined, resulting in four groups: (1) not attending and with low religious salience (the least religious group); (2) attending but with low religious salience; (3) not attending but with high religious salience; (4) attending and with high religious salience (the most religious group).
HRB concerned unhealthy or antisocial behaviour: recent smoking and drunkenness, lifetime cannabis use, no regular breakfast, no regular consumption of fruits and vegetables, consumption of sweets and soft drinks, physical inactivity, screen-based activities, insufficient tooth brushing, sexual intercourse, truancy, fighting and bullying others. These behaviours were dichotomised according to the cut-offs in the latest Health Behaviour in School-aged Children International Report, 17 if available. In cigarette smoking and drunkenness, the indicator for unhealthy behaviour was recent use, that is, at least once during the past 30 days. In cannabis use and sexual intercourse, the indicator was having had the experience of sexual intercourse at least one time. For the remaining behaviours, cut-offs concerned regular occurrence: having breakfast less than on every school day ('no regular breakfast'), fruits consumption less than daily ('no regular fruits consumption'), vegetables consumption less than daily ('no regular vegetables consumption'), sweets consumption at least daily ('sweets consumption'), soft drinks consumption at least daily ('soft drinks consumption'), 60 min of moderate-tovigorous physical activity less than daily during the past 7 days ('physical inactivity'), at least 6 h of screen-based activities (the sum of TV watching, electronic games and other PC activities) altogether per weekday ('screen-based activities'), tooth brushing less than twice a day ('insufficient tooth brushing'), skipping at least a whole school day at least three times in the past 12 months without a proper justification ('truancy'), at least three physical fights in the past 12 months ('fighting') and bullying others at least two or three times a month for ('bullying others').
Statistical analyses
We first computed prevalence rates for the 15 behaviours, overall and by category of religiosity. As we intended to explore gender differences in the relationship between HRB and religiosity, we also computed these prevalence rates for boys and girls separately. Next, we computed age-adjusted ORs and 95% CIs for religiosity groups, using the least religious groupd'not attending and with low religious salience'das reference group for each gender. In order to control for the effects of potential confounders, we repeated the analyses while adjusting for age and also for parental divorce, parental education, family affluence, degree of urbanisation and ethnicity. In these analyses, we used the composite categorical measure of religiosity. In addition, we repeated this with the inclusion of the two nondichotomised measures of religiosity to assess whether findings were similar for continuous-level measures of religiosity. Finally, we analysed the interactions of the effects of gender and religiosity on HBR for the four levels of religiosity using a logistic regression model, also adjusted for age. Statistical analyses were performed using SPSS V.16.0.
RESULTS
Frequencies and percentages for measures and the combined groups, for both genders separately, are presented in table 1. The prevalence rates for the behaviours varied widely: from 5.4% for truancy (among girls) to 87.8% for physical inactivity (also among girls).
The results of further analyses are presented in table 2. In most behaviours, the prevalence rates in the most religious group were considerably lower than those in the least religious group and the prevalence rates in the partly religious groups were mostly similar to those in the least religious group.
The differences concerned recent smoking, recent drunkenness, lifetime cannabis use, no regular breakfast, soft drinks consumption, screen-based activities, sexual intercourse and truancy. The biggest relative differences were found for sexual intercourse (OR 0.29). Lifetime cannabis use and sweets consumption were the only behaviours where the OR was significantly higher in one of the more religious groups compared with the least religious group. The overall logistic model was not statistically significant in sweets consumption.
Almost all these associations persisted in the most religious group after additional adjustment for parental divorce, parental education, family affluence, degree of urbanisation and ethnicity, without important changes in estimates of the strength of the association. Associations concerned drunkenness (OR 0.74, 95% CI 0.52 to 1.06), cannabis use (OR 0.56, 95% CI 0.39 to 1.10), soft drinks consumption (OR 0.83, 95% CI 0.63 to 1.10) and sexual intercourse (OR 0.59, 95% CI 0.31 to 1.11), all of them only among boys. When the two non-dichotomised measures of religiosity were used, the associations between HRB and religiosity were mostly similar to those in the original analyses with the combined categorised measure (data not shown). The only exception concerned substance use among boys: the examined association was only found if both measures of religiosity were included, indicating a possible interaction between them. After controlling for possible mediators and confounders, the changes in the association between religiosity and HRB were marginal (data not shown).
The ORs of the interaction of gender and religiosity on HRB were only statistically significant in recent smoking, recent drunkenness, lifetime cannabis use and in truancy, where the overall interaction model was not statistically significant (table  3) . In all these behaviours, the association between HRB and religiosity was stronger among girls than among boys.
DISCUSSION
The aim of this study was to assess the relationship between HRB and religiosity, as well as gender differences in this relationship. In most behaviours, the most religious group of adolescents behaved less riskily and less unhealthily than the least religious group. However, the groups of adolescents who were either attending or with high religious salience (but not both) did not differ from the least religious group in most behaviours. Moreover, some behaviours were unrelated to religiosity. Regarding the strength and gender pattern of the Table 2 Prevalence rates for several types of health-related behaviour by religiosity, overall and by gender, associated age-adjusted ORs and 95% CIs and interaction of gender and religiosity regarding the association with health-related behaviour Differences and overall models which are statistically significant (p<0.05) are in bold. *p<0.05, **p<0.01, ***p<0.001, NS¼ not statistically significant at level p<0.05. yStatistically significant interaction in the most religious group only (p<0.001).
association with religiosity, three distinct groups of behaviours can be identified, which are as follows: 1. Behaviours associated with religiosity in both genders, but stronger among girls: smoking, drunkenness, cannabis use, sexual intercourse and truancy (though not statistically significant among boys). In these behaviours, the difference between the non-religious and the most religious group is clearly visible in the total sample. In smoking, drunkenness and cannabis use, these differences are bigger among girls. In cannabis use, the interaction OR is statistically significant in the group 'not attending but with high religious salience'. In sexual intercourse, the interaction ORs are even lower than in smoking and drunkenness but not statistically significant. This may be due to the smaller sample size because these items were included in the questionnaires for the ninth school grade only and to the low prevalence rates. 2. Behaviours relatively weakly albeit significantly associated with religiosity: no regular breakfast, soft drinks consumption and screen-based activities. In these behaviours, the association was found in both genders equally. However, among boys, the association became non-significant in soft drinks after controlling for family and social indicators. 3. Behaviours not associated with religiosity: no regular fruits consumption, physical inactivity, insufficient tooth brushing and fighting. Vegetables consumption, sweets consumption and bullying others might be included in this group as well because their association with religiosity was only very weak, and the overall model was not statistically significant. The interaction of gender and religiosity on these seven behaviours was not statistically significant either.
Regarding the use of substances, the results of our study are in accordance with previous studies: the association with religiosity is relatively stronger than for most other behaviours. 6 18 The inverse association with sexual behaviour is also in accordance with most previous studies.
18e20 However, unlike Zaleski and Schiaffino, 9 we found an inverse association of religiosity with sexual intercourse that was stronger among girls than among boys. The overall strong inverse association of religiosity with drunkenness and cannabis use among girls in our study is in line with the results of Kovacs et al.
14 However, our findings contradict their hypothesis that gender differences in the association between religiosity and HRB may be due to the religiosity of girls being more church-oriented. In our study, the inverse association between religiosity and smoking, drunkenness and cannabis use is substantially stronger among girls than among boys also in the group of adolescents who have high religious salience but who do not attend regularly.
The inconsistency of the association with religiosity in nutritional behaviours is surprising. No regular fruits and vegetables consumption and sweets consumption failed to show an inverse association with religion, unlike soft drinks consumptions and regular breakfast. Similarly, the association of religiosity with physical inactivity differs according to our findings from the association with screen-based activities (as an indicator of sedentary behaviour). Nutritional behaviours and sedentary behaviour are known to stem from childhood 21 and to be influenced heavily by parents and family background. However, the adjustment for family and social background indicators had mostly only little impact on the associations of having breakfast, soft drinks consumption and screen-based activities with religiosity. This suggests that the association between religiosity and nutritional and sedentary behaviour is independent of other factors associated with these behaviours. This hypothesis needs further confirmation and testing regarding intrapersonal factors, such as values, attitudes on leisure time use, adherence to daily rituals, and so on.
It may appear surprising that religiosity, a phenomenon strongly connected with value systems and rules prescribing proper interpersonal conduct, proved to be unrelated or only weakly related to interpersonal violence. These results provide partial support for the hypothesis of Cochran et al 3 that among adolescents, religiosity reduces 'ascetic' behaviours such as substance use but has little impact on delinquent behaviours. However, this does not hold for truancy among girls.
In general, the results of our study confirm that certain HRBs are indeed inversely associated with religiosity, especially when it is public (attendance) and internalised (religious salience) at the same time. However, this association does not hold for all HRBs in general. The association is significantly stronger among girls than among boys in smoking, drunkenness, cannabis use and truancy. Although we are not able to explain the reason for these gender differences, it is worth noting that they only occur in behaviours that are illegal or are considered inappropriate in adolescence, while they are absent in behaviours that are unhealthy but usually more tolerated among adolescents by their adult supervisors. 
Strengths and limitations
This nationally representative study with a high response rate, covering a broad range of behaviours, presents a unique contribution to the research of religiosity and HRB. Most of the previous research among adolescents in this topic explores only a limited number of particular behaviours. 1 A limitation of our study is that its design is only cross-sectional, which limits the potential for making causal inferences.
Implications
The results of our study indicate that high religiosity is indeed connected to less unhealthy behaviour, especially in substance use and less premature sexual activity and is especially so among girls. The reasons for these gender differences deserve further study. Moreover, further research is needed on the potential causal mechanisms in this relationship, such as social support within religious groups, structured activities, adult supervision, sense of purpose, the system of external rules, prayer as coping mechanism and others. It would also be interesting to replicate this study in other countries and with additional information on the particular religious affiliation of the subjects.
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What is already known on this subject < Religiosity is related to healthier and less risky behaviour in substance use and sexual behaviour among adolescents, while the findings on its association with violent behaviour are ambiguous.
What this study adds
< Religiosity is associated with healthier and less risky behaviour in substance use and sexual behaviour and also in truancy, screen-based activities and some nutritional behaviours. < In substance use, this relationship is substantially stronger among girls than among boys. < No association between religiosity and interpersonal violence was found.
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